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Background: Gastrointestinal polyps are common in children. The purpose of this 
study was to review the clinical manifestations, diagnostic procedures, endoscopic 
findings, management, pathology, and recurrence of gastrointestinal polyps in chil-
dren at Mackay Memorial Hospital.
Methods: We retrospectively reviewed the charts of 50 children with a diagnosis of 
gastrointestinal polyps managed at Mackay Memorial Hospital between January 
1984 and April 2007. Demographic data; clinical features; polyp size, number and 
location; endoscopic findings; management; pathology; and information on recur-
rences were extracted from the clinical records.
Results: The distribution of polyps in the 50 patients included gastric (4 patients), 
duodenal (2), ileocecal (4) and colorectal polyps (40). All patients with gastric 
polyps presented with vomiting, and three of the four patients with ileocecal polyps 
presented with intussusception. The mean age of the 40 patients with colorectal 
polyps was 6.8 years. The majority of those polyps were in the rectosigmoid colon; 
36 patients presented with hematochezia. Solitary polyps were identified in 33 
patients and multiple polyps were identified in seven patients. Most of the colorectal 
polyps were less than 2 cm in diameter. Histologically, the most frequent type was 
juvenile polyp.
Conclusion: Gastrointestinal polyps in children are usually benign. Pediatricians 
treating a child with a gastrointestinal polyp should pay attention to the immediate 
complications of the polyps, such as intussusception or bleeding, the extraintesti-
nal manifestations and long-term risk for malignancy.
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1.  Introduction
Gastrointestinal polyps, which may occur anywhere 
in the alimentary tract, are common in children. Most 
juvenile polyps are benign, isolated lesions. How-
ever, some children with polyps have an underlying 
genetic abnormality, so a family history of colon 
cancer or children with multiple, recurrent, or ad-
enomatous polyps require special attention.1 The 
purpose of this study was to review our experience 
at Mackay Memorial Hospital of treating gastroin-
testinal polyps in children, and to discuss the clinical 
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manifestations, diagnostic procedures, endoscopic 
findings, management, pathology, and follow-up of 
gastrointestinal polyps.
2.  Materials and Methods
We retrospectively reviewed the charts of all 
children with gastrointestinal polyps who were 
managed at Mackay Memorial Hospital between 
January 1984 and April 2007. The diagnosis of pol-
yps was made by upper gastrointestinal endoscopy, 
recto sigmoidoscopy, colonoscopy, or air contrast 
barium tests. Data extracted from the charts in-
cluded demographic information, family history, 
symptoms and signs, duration prior to diagnosis, 
polyp size, number and location, endoscopic or 
other imaging findings, management, pathology, 
and whether there was any recurrence.
Table 1   Demographic, clinical and histological characteristics of pediatric patients with gastric polyps, duodenal 
polyps and ileocecal polyps
Case Diagnosis Age
 Clinical  Family history Number of Histological 
Management
   manifestations  of polyposis polyps finding 
 1 Gastric polyp 12 yr Abdominal pain, No 1 Chronic *Medications
   tarry stool,    inflammation  
   vomiting   
 2 Gastric polyp 10 yr Abdominal pain, No 1 Organisms of *Medications
   vomiting     Helicobacter  
      pylori 
 3 Gastric polyp 3 yr Vomiting, upper No 1  *Medications
   GI bleeding     
 4 Gastric polyposis 1 yr Tarry stool, Yes 3 Hyperplastic *Medications
   anemia,    polyp 
   vomiting, upper 
   GI bleeding     
 5 Duodenal polyposis 10 mo Abdominal pain,  No 3  *Medications
   vomiting    
 6 Duodenal polyposis 19 yr Abdominal pain, No 1  *Medications
   tarry stool, 
   anemia, upper 
   GI bleeding     
 7 Cecal polyp with  4 yr Abdominal pain, Yes 1 Juvenile Manual
 intussusception   vomiting    polyp reduction,  
       resection of  
       cecal tumor
 8 Cecal polyp with  1 yr 6 mo Abdominal pain, No 1 Lymphoid Polypectomy
 intussusception   rectal bleeding,   hyperplasia 
   vomiting    
    
 9 Ileal polyp with  10 mo Abdominal pain, No 1 Lymphoid Manual
 intussusception   vomiting    polyp reduction with  
       ileopexy, wedge
       resection of  
       ileal polyp 
10 Ileal and cecal  16 yr Abdominal pain No 1 Ileum and Laparotomy 
 polyposis, rupture     cecum: appendectomy
 appendicitis     lymphoid 
      polyposis, 
      appendix: 
      acute diffuse 
       appendicitis
*Medications include proton-pump inhibitors, histamine-2 receptor blockers and antacid drugs; GI = gastrointestinal.
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3.  Results
Of the 50 patients with gastrointestinal polyps, four 
had gastric, two had duodenal, four had ileocecal, 
and 40 had colorectal polyps; two patients had 
familial adenomatous polyposis.
3.1.  Gastric polyps
The gastric polyps in four children (2 boys and 2 
girls) were diagnosed by endoscopy (Table 1). Two 
gastric polyps were pedunculated and two were 
polypoid lesions. Two were in the antrum, one at 
the gastroesophageal junction, and one patient had 
gastric polyposis syndrome. All four patients pre-
sented with vomiting and other symptoms including 
hematemesis, melena, abdominal pain or anemia. 
The rapid urease test for Helicobacter pylori was 
positive in one patient, and upper gastrointestinal 
endoscopy revealed duodenitis; this patient was 
treated with a proton-pump inhibitor, a histamine 
H2-receptor antagonist and antibiotics with clari-
thromycin, and has remained stable at follow-up.
3.2.  Duodenal polyps
There were two girls with duodenal polyps, both of 
whom presented with abdominal pain and vomiting 
(Table 1). The diagnosis was made on small bowel se-
ries, which showed multiple polyps in a dilated duode-
num in one patient and a 0.4-cm-sized radiopaque 
region in the other, which was thought to indicate ul-
ceration either of the posterior wall of the polyp or of 
the anterior wall of the duodenal bulb. Both patients 
were treated medically and were stable at follow-up.
3.3.  Ileocecal polyps
Three of the four patients with ileocecal polyps pre-
sented with intussusception, which was accompanied 
by abdominal pain and vomiting (Table 1). Histo-
logically, there was a juvenile polyp in one, and the 
other two had lymphoid hyperplasia. The fourth 
patient had ileal and cecal polyposis, which was 
discovered at surgery for a ruptured appendix.
3.4.  Colorectal polyps
The mean age of the 40 children (24 boys, 16 girls) 
with colorectal polyps was 6.8 ± 5.1 years (range: 
1−18 years), with the majority (55%) presenting at 
between 2 and 6 years of age (Figure 1). Five pa-
tients had a family history of intestinal polyps. The 
average duration of symptoms until diagnosis was 
7.9 months (range: 1 day−11 years). Just over half 
of the polyps (55%) were in the rectosigmoid colon 
(Figure 2). Hematochezia was the most common 
symptom and was present in all but four children 
(Table 2). None of the patients had constipation or 
mucocutaneous pigmentation. Most polyps (33 pa-
tients, 82%) were solitary, two patients had two 
polyps, one patient had three polyps and four pa-
tients had more than 100 polyps. Four patients 
met the diagnostic criteria for juvenile polyposis 
coli, which included at least one of the following: 
1) five or more juvenile polyps in the colon; 2) 
polyposis involving the entire gastrointestinal tract; 
or 3) any number of polyps in a patient with a known 
family history of juvenile polyps. The colorectal pol-
yps in this series ranged in size from 0.1 to 3.7 cm 
and most (80%) were less than 2 cm in diameter. 
The polyps were resected through a colonoscope 
in 26 children. Of these 23 were juvenile polyps, 
one was hyperplastic, one was mixed adenomatous 
and hyperplastic, two were adenomatous and one 
was a tubular adenoma in one patient. There were no 
reported complications of colonoscopic polypectomy. 
In this study, three of the 40 children with colorec-
tal polyps had recurrent rectal bleeding at follow-
up. One patient underwent a second colonoscopy 
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Figure 1 Age distribution of 40 patients with colorectal 
polyps.
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Figure 2  Distribution and frequency of colorectal polyps 
in 40 children. Values in parentheses represent the number 
of cases.
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Table 2   Clinical manifestations of colorectal polyps 
in 40 children
 n
Hematochezia 36 
Abdominal pain 14
Vomiting  3
Diarrhea with mucus  3
Prolapse of the polyp from the anus  4
Anemia requiring blood transfusion  6
8 years later and was found to have recurrent 
rectal juvenile polyps. Data for the other two pa-
tients were inadequate to demonstrate whether 
the bleedings were caused by recurrent polyps. 
There were two cases of familial adenomatous poly-
posis in our series. Both children had a positive 
family history (Figure 3) and presented with fre-
quent bowel movements but without abdominal 
pain, hematochezia, diarrhea, vomiting or weight 
loss. There were hundreds of small (0.1 to 0.5 cm) 
polyps throughout the colon. Both patients under-
went total colectomy and either had a mucosal proc-
tectomy ileo-pouch with ileoanal anastomosis or 
loop ileostomy.
4.  Discussion
Gastrointestinal polyps in children are usually benign. 
Polyps in children are usually sporadic, with no 
lasting sequelae. However, there is increasing rec-
ognition of polyposis syndromes in children. These 
individuals may require periodic monitoring to de-
tect possible subsequent neoplasia. Detection of 
gastric polyps in children has increased because of 
the introduction of flexible endoscopy. Patients 
may present with upper gastrointestinal bleeding, 
abdominal pain or gastric outlet obstruction. Large 
gastric polyps or those associated with complica-
tions should be removed either endoscopically or 
surgically because they pose a risk of malignant 
transformation and for bleeding and obstruction. 
However, the management of small or asympto-
matic gastric polyps remains controversial.2 In our 
series, all four patients with gastric polyps were 
treated medically and were stable at follow-up.
Gastric polyps may be either hyperplastic or 
adenomatous. Hyperplastic polyps are most com-
mon and account for 70−90% of benign gastric 
polyps,3−7 and were found in our four of our pa-
tients. Malignant changes of hyperplastic gastric 
polyps are rare and range 1.5−3%.8 By contrast, 
adenomatous gastric polyps are true neoplasms 
and are considered to be premalignant, as with 
lesions located elsewhere in the gastrointestinal 
tract. Adenomatous gastric polyps are associated 
with malignant transformation in 6−75% of reported 
cases.9
One of our patients with a gastric polyp had a 
positive rapid urease test for Helicobacter pylori, 
an organism associated with chronic gastritis and 
peptic ulceration and with gastric polyps.10 The 
proposed mechanism for the latter is that H. pylori 
promotes inflammation, leading to reactive hyper-
plasia of the gastric mucosa, eventually resulting 
in the formation of hyperplastic polyps.2 H. pylori 
eradication was associated with regression of hy-
perplastic gastric polyps in seven of 16 patients in 
one case series.11
A study at Johns Hopkins reported that the 
prevalence of duodenal polyps in children was 0.4% 
(22 of 5,766) of upper gastrointestinal endoscop-
ies.12 Most of the duodenal polyps in that series 
were syndromic and were commonly associated 
with familial adenomatous polyposis. The two girls 
in our series with duodenal lesions had multiple 
polyps, but there was no known association with a 
familial polyposis syndrome.
In our study, three patients with ileocecal pol-
yps presented with intussusception. Although ileal 
polyps are rare, they may increase the risk for in-
tussusception. Interestingly, two of our three pa-
tients had intestinal lymphoid hyperplasia, a 
relatively uncommon cause of intussusception.13,14 
Lymphoid hyperplasia, also known as pseudolym-
phoma or terminal lymphoid ileitis, mainly occur 
in the terminal ileum or rectum.15 These involve 
lymphoid tissue within the intestinal mucosa and 
the submucosa, and mainly occur in infancy and 
early childhood. However, the causes remain un-
certain. Lymphoid hyperplasia has been reported 
in association with viral, bacterial or parasitic in-
fections, and as an allergic response to various 
foods.13,16,17 Some cases have been reported in asso-
ciation with acquired late-onset hypogammaglob-
ulinemia secondary to giardiasis.18 The hyperplastic 
: Patients with familial
 adenomatous polyposis 
Figure 3  Family pedigree of familial adenomatous 
polyposis.  = male  = female : patients of familial 
adenomatous polyposis.
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tissue may cause partial obstruction at the ileoce-
cal junction, and the peristaltic action on enlarged 
patches may cause further irritation and edema, 
which may precipitate intussusception.19 Lymphoid 
hyperplasia is also a possible cause of appendici-
tis, more commonly in children and young adults 
than in older individuals.20 Thus, lymphoid hyper-
plasia may have been responsible for the acute 
appendicitis in one patient in our series.
Juvenile colonic polyps, also known as reten-
tion or inflammatory polyps, are the most common 
childhood bowel tumors, and are present in 1−3% 
of people younger than 21 years of age. Although 
the etiology is unknown, these polyps are consid-
ered to be a developmental malformation consist-
ing of essentially normal mucosal components that 
are abnormally arranged.21 They are diagnosed 
most often in the first decade of life, with a peak 
incidence at between 2 and 6 years of age. They 
are rare in the 1st year of life and are uncommon in 
children older than 10 years of age.22 Our findings 
are consistent with this age range, and with a re-
ported male preponderance. Juvenile polyps are 
small lesions with a mean diameter of 1.2 cm. In 
our series, most of the juvenile polyps were soli-
tary and were found in the left colon, particularly 
in the rectosigmoid colon. The clinical manifesta-
tions usually include intermittent, bright red, 
painless, rectal bleeding during or immediately 
after defecation. Massive rectal bleeding leading 
to acute anemia is rare. The polyps may also cause 
abdominal pain, diarrhea and vomiting. On occa-
sion, a rectal polyp may prolapse, or it may spon-
taneously extrude after auto-amputation. When 
within reach of the examining finger, lower rectal 
polyps are firm, moderately mobile pedunculated 
masses.22 Colonoscopy is the procedure of choice 
for the diagnosis of colorectal polyps of all sizes, 
particularly because it also allows resection of 
most polyps.22 If a polyp cannot be removed colon-
oscopically, surgery may be required, and all such 
lesions should be examined for evidence of malig-
nancy or an increased risk thereof. Although the 
risk of malignancy in a solitary juvenile polyp is very 
small, it is still wise to remove it. If there is no 
family history of polyp disease and the lesion is 
solitary, endoscopic polypectomy is usually sufficient 
treatment, assuming the entire colon has been 
visualized.23 The reported recurrence rate of juve-
nile polyps is low, ranging from 4−7%.22 Of the 40 
children in our study with colorectal polyps, three 
had recurrent rectal bleeding, and only one patient 
had a recurrent rectal polyp, which was proven by 
colonoscopy.
Juvenile polyposis coli is a rare autosomal 
dominant disorder with variable penetrance, and 
the diagnostic criteria include at least one of the 
following: 1) five or more juvenile polyps in the 
colon; 2) polyposis involving the entire gastroin-
testinal tract; or 3) any number of polyps in a pa-
tient with a known family history of juvenile 
polyps.22 In fact, there are usually between 50 and 
200 polyps that vary in size from 5 to 50 mm.21 The 
entire gastrointestinal tract is usually affected, al-
though the colorectal area is most frequently in-
volved.22 However, right-sided lesions may occur, 
patients may be anemic and some have adenoma-
tous polyps, with a consequent risk of malignan-
cy.24 Approximately 50% of patients with juvenile 
polyposis coli eventually develop gastrointestinal 
cancer.21 Accordingly, frequent endoscopic surveil-
lance is recommended. Colonoscopy should be per-
formed every 2 years, with biopsies of polyps and 
random areas of apparently uninvolved mucosa. If 
only a few polyps are present, endoscopic polypec-
tomy and follow-up may suffice. Alternatively, 
prophylactic colectomy should be considered.23 Regular 
upper endoscopy is also recommended.21
Familial adenomatous polyposis is the most 
common polyposis syndrome in children and is 
characterized by hundreds to thousands of adeno-
matous polyps throughout the large intestine. It is 
inherited as an autosomal dominant trait and is as-
sociated with mutations in the adenomatosis poly-
posis coli gene on chromosome 5q21. It affects 
both sexes equally and is distributed worldwide.22 
Diagnosis of this syndrome in individuals with a 
positive family history is confirmed by the pres-
ence of 100 or more adenomatous polyps on colon-
oscopy. The average age at which adenomatous 
polyps are detected is 16 years.21 The majority of 
polyps are less than 10 mm in size. The lifetime 
risk for colorectal malignancy is 100% if colectomy 
is not performed.1,22,23 Therefore, colectomy is the 
definitive treatment of this syndrome to eliminate 
the risk of colorectal cancer.22,23
5.  Conclusions
Except for common colorectal polyps, in children 
with indefinable abdominal pain or vomiting, one 
should suspect the presence of upper gastrointes-
tinal polyps, including gastric polyps or small bowel 
polyps. If gastric polyps, small bowel polyps or poly-
posis syndrome are suspected, upper endoscopy 
and small bowel follow through, which is less sen-
sitive but also less invasive, should be performed. 
Gastrointestinal polyps in children are usually be-
nign, although isolated lesions may occasionally 
present with serious complications depending on 
their location. Any evidence of polyposis syndrome 
requires careful evaluation, because these chil-
dren are potentially at risk for cancer.
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